Background: Patients who require hospitalization because of decompensated HF represent a group of the most seriously ill individuals who evolve with high mortality and hospital readmission rates.
Introduction
Heart failure (HF) is a disease known to progress with high morbidity and mortality 1 . Epidemiological studies have shown that HF patients suffer a significant deterioration in their quality of life and progress worse than do those with many types of cancer 2 .
Treatment with neurohormonal blockers has changed the course of the disease by reducing the high mortality and readmission rates, and improving HF patients' quality of life 3, 4 . This improvement has been well demonstrated in clinical trials and controlled studies, but it is unknown if this is also the case in real life, in patients at institutions, outpatient clinics, and medical offices 3, 4 .
In Brazil, however, SUS data have shown that the clinical progress of HF patients has not changed significantly, at least when it comes to hospital mortality and the number of patients admitted each year. On the contrary, mortality seems to be increasing 5 . We point out that the difficulty of patients in reaching a physician for guidance, lack of ongoing follow-up at outpatient clinics and health centers, lack of a policy for systematic medicine distribution, and even the lack of the appropriate medicines to be administered to HF patients, all contribute significantly to maintaining the disease's natural course.
With the hopes of better understanding these issues, we assessed the progress of the patients admitted to our institution in 2005 and 2006 . We should point out that only the most severe cases are admitted to our institution. Those patients whose condition improves after being seen and medicated at the Emergency Department are discharged, whereas patients with symptomatic hypotension, low cardiac output, and those with very marked clinical signs of congestive heart failure (anasarca) and little possibility for discharge are admitted.
Methods
From January 2005 to October 2006, 263 consecutive admissions of patients with HF and systolic dysfunction (mean EF 27.1%) at the Hospital Auxiliar de Cotoxó were prospectively analyzed. All patients were classified as NYHA HF-FC III or IV, most of them FC IV.
We evaluated clinical and laboratory characteristics of patients admitted due to HF. Patients were followed for mortality during hospitalization and over the first year of follow-up. After discharge, we also assessed the number of times each patient needed to be seen at the Emergency Department and how many were readmitted. These patients are still being followed today. Continuous variables are expressed as mean ± standard deviation values, whereas categorical variables are expressed as frequencies and percentages. Patient characteristics were compared as to mortality at the end of the followup period. Continuous variables were analyzed using the Mann-Whitney U test, whereas for the categorical variables we used the chi-square test or Fisher's exact test. Mortality predictors were determined by uni-and multivariate analysis using Cox's Proportional Hazards method. Based on follow-up data, a Kaplan-Meier survival curve and an event curve were built, showing the number of visits to the Emergency Department.
A significance level of <0.05 was adopted and the P values shown are bi-tailed.
Results
Patient age ranged from 17 to 94 years (mean age, 59.9), most were men (165 -62.7%), and 166 (63.1%) patients needed inotropic support to compensate heart failure. Table 1 shows the major characteristics of the study population. The most frequent etiology was ischemic heart disease, followed by hypertensive and Chagasic heart disease. Dobutamine was the most commonly used inotropic agent. Acute renal failure was detected in 121 (46.0%) patients during hospital stay. The B-type natriuretic peptide (BNP) level was determined in 78 patients, with a mean value of 1637.3 ± 1235.6 pg/mL. Mean systolic blood pressure was 103.6 mmHg at baseline. Table 2 shows the comparison between baseline characteristics of the patients who died and those who survived at the end of the follow-up period.
Patients needed prolonged hospitalization for compensation (average of 25.1 days). In this advanced HF patient cohort, mortality during hospitalization was 8.8% (Table 3 and Figure 1 ).
The mean follow-up period was 370 days, and among those 240 patients who were discharged, 62 (25.8%) died and 123 (51.2%) returned to the Emergency Room 1 to 12 times (total number of visits to the ER: 350). Of those who returned, 102 needed to be readmitted and stayed for an average 23.5 ± 18.0 days in the hospital (Figure 2 ). Table 3 shows data on the progress of the total number of patients, indicating how many times they visited the Emergency Department and new admissions. Most patients returned to the Emergency Department after being discharged from the hospital, and more than half were readmitted.
The multivariate analysis identified the markers of seriousness of the disease in this study population as being renal dysfunction (glomerular filtration rate <60 mL/min/1.73 m 2 ) and Chagas' Disease (Table 4 ). Figure 1 shows the event-free Kaplan-Meier curve for mortality, whereas Figure 2 shows the curve of returning visits to the Emergency Department, where the yet high incidence of events is shown.
Over this period, 117 (44.5%) patients did not experience any event, required no emergency visit to the hospital, or died. 
Comments
Data obtained at the hospital, and over the follow-up period, on these patients admitted for cardiac compensation at a tertiary hospital in São Paulo, have documented that, even with the currently available treatment of HF, which includes ACE inhibitors, angiotensin II receptor blockers, hydralazine and nitrate, betablockers and spironolactone, morbidity and mortality rates are still high. Over the first year of follow-up, 117 (44.5 %) patients either did not need emergency care or died. The progress of patients with decompensated HF depends on multiple variables, including the presenting form of the disease, patient characteristics, severity of the disease, and current and future treatment during and after cardiac decompensation 6, 7 . Patients with cardiogenic shock, renal failure, Chagas' disease, severe myocardial impairment, and those who do not receive proper guidance compose the group with the worst clinical progression [6] [7] [8] . In populational studies, hospital admittance for decompensated HF is an indicator of greater seriousness and worse prognosis 9, 10 .
Patients with greatest cardiac impairment and most marked and difficult-to-control clinical conditions are referred to our institution, a tertiary hospital in São Paulo 11 . Only those patients whose conditions do not improve after being evaluated and medicated at the ER are admitted.
The length of stay for compensation of our advanced HF patients was quite extensive, longer than any other cases found in medical literature, in general 4 to 5 days for moderately serious and approximately 9 days for highly serious cases [12] [13] [14] [15] [16] [17] [18] . In Rio de Janeiro, patients seen at the ER of a private institution remained in the hospital 9.5 days, and in Porto Alegre, at a teaching hospital such as ours, the length of stay was 11 days. In both cases, the length of stay was shorter than at our hospital 12, 14 . The greater seriousness in our cases may partially explain such a prolonged stay.
The length of stay for stabilization of decompensated HF patients is crucial, since it directly affects treatment costs. More seriously ill patients and those more prone to develop co-morbidities need a longer time for compensation and their treatment will cost more.
In this study population, 8.8% of the patients died during hospitalization for compensation. This mortality rate is high and was higher than that recorded in the ADHERE Registry, in the European HF registry (Euro-Heart Failure Survey II), and in Brazil, according to data published by SUS 5, 17, 18 . The natural course of decompensated HF was analyzed in the ADHERE Registry, which followed more than 65,000 patients admitted to 263 hospitals in the United States 18 . Among that population, in-hospital mortality was 4.0%, much lower than that recorded at our institution. The ADHERE Registry showed that it is possible to stratify HF patients based on routine evaluation data 18 . Baseline urea, blood pressure, and creatinine values identify patients at lower and higher risk of death. Patients with urea levels over 86 mg/dl, systolic AP under 115 mmHg, and creatinine over 2.75 mg/dl were identified as those at higher risk of dying during hospitalization for HF compensation. According to this stratification, mortality among low-risk patients was 2.2%, and 20.9% among high-risk patients 18 . In comparing the profile of our patients, classified as per the ADHERE study, with that of the patients of the Registry itself, in general our population is more seriously ill than the group recorded in the ADHERE Registry. Seventy-nine per cent of the patients admitted to our hospital had systolic arterial pressure under 115 mmHg, whereas in the ADHERE Registry, only 18.5% were hypotensive 18 . Therefore, at least partially, the high mortality recorded among our patients is likely the result of more serious disease. It is noteworthy that, despite the greater mortality in our study population, when one analyzes the group of more seriously ill patients and compares it with that recorded in the ADHERE Registry, mortality did not differ significantly, and among our patients it was even numerically lower than that of the North-American study (14.0% vs 15.3%), suggesting not only that our treatment is correct, but also that it reduces mortality in such a severely ill population (Figure 3 ). These findings were repeated when comparing our data with those of the European decompensated HF registry 17 . In the European registry, the overall mortality of patients with decompensated HF was 6.7%, with different rates according to the presenting form of the disease 17 . Among patients with chronic HF who suffered decompensation, mortality was 5.8%, and among those with acute (DeNovo) HF, it was 8.1%. When these data were compared, the mortality rate at our hospital was greater, but in the European Registry mortality among cardiogenic shock patients was 39.6%
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. Therefore, during hospitalization, patients' clinical status plays a very important role in prognosis as well as in mortality. Considering that we treat very seriously ill patients, most of them requiring inotropic support, an 8.8% mortality rate is not so high.
The same applies to SUS data from 2002 which showed a mortality rate of 6.97%, lower than that observed at our Institution 5 . Although it has not been possible to evaluate the seriousness of the SUS cases due to the comprehensive data involved, it is possible to suppose that a wide range of patients is included and not only the most severely ill, as is the case in our group.
The number of publications with Brazilian data is small, but when we compare the results published with those obtained in our study, we observe that, despite the higher seriousness of the cases, mortality at our hospital was lower than that recorded at those institutions. In Rio de Janeiro, for patients seen at the ER of a private institution, mortality was 10.6%, and in Porto Alegre, at a teaching hospital such as ours, it was 11%s 12, 14 . These differences in mortality rates are probably due to the admission screening criteria used and the period of data collection, but they do not differ significantly.
Although the mortality rate recorded is still high, we were able to compare it with previously published data from our own institution 19 . In the first study, patients evaluated had been hospitalized during the year of 1999. The population under study at that time was quite similar to the current one, since admission criteria have not changed since then. By comparing both studies, a significant drop in hospital mortality rate is noted, decreasing from 20% to the current rate of 8.8%
19 . This decline is probably due to a more aggressive management of cardiac decompensation and to the greater proportion of patients currently on ACE inhibitors and beta-blockers. Therefore, although hospital mortality is still high, it has significantly decreased when data from both periods are considered. We highlight that the SUS data do not show the same reduction; on the contrary, from 1992 to 2002, there was an increase in mortality rates (from 5.41% to 6.97%) 5 .
Mortality over the first year of follow-up varied significantly in the studies published, ranging from 16% to 55%, probably reflecting the different levels of disease seriousness of the study populations and the year when the study was conducted, since treatment has been continuously improving [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] . In our population, the mortality rate during the first year of follow-up after hospital discharge was 25.8%, similar to the best results published.
Similarly, when we compared data from two periods at our institution, we observed an important decrease in mortality during the first year of follow-up (from more than 50% to the current 25.8%). This result was parallel to that recorded in Spain, where mortality from 1991 to 1996 was 24%, and was reduced to 16% in 2000 and 2001
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. Along with mortality, HF patients have high rates of hospital readmission, and approximately 30% of those who required a new hospitalization for HF decompensation were readmitted during the first year of follow-up 9, 10 . The seriousness of the heart disease and the treatment prescribed play a central role in these readmissions. In a seriously ill population such as the one we analyzed, the rate was high and more than 50% of the patients needed emergency care after being discharged from hospital. By comparing data from the two periods collected at our Institution, there was also a reduction in these readmissions.
A more detailed study of patients allows us to identify populations at higher or lower risk. Multivariate analysis helped us identify that HF, Chagas' disease, and renal failure patients were those with the highest mortality rates 12, 13, [17] [18] [19] 21 .
The superior long-term clinical progress we have observed is probably the result of a more aggressive treatment prescribed in the compensation phase, as well as the policies adopted by our State and our Institutions (Hospital das Clínicas and Instituto do Coração) which, on a monthly basis, provide the medications these patients need. Patients are discharged from our ward with a prescription for a full dose of ACE inhibitor, ARB, and beta-blocker, which should also result in better clinical progress, especially if we bear in mind that this was not common practice during the 1990's. Taking into consideration that the main cause of hospitalization is inadequate treatment due to lack of patient compliance or a non-optimized prescription, these findings indicate that guidance and an early start of treatment could have a significant impact on the Government's expenses with healthcare and on the quality of life of patients who would not spend such a long time in the hospital.
In conclusion, despite the advances in diagnosis and treatment of HF, morbidity and mortality rates due to the disease are still high. In our study, one-third (85/263) of the patients died during the first year of follow-up, and of those who were discharged from treatment, approximately 50% (123/240) needed to be seen at the Emergency Department. A little over 30% (76/240) of the patients needed to be readmitted within one year after hospital discharge. Although the numbers may suggest that HF prognosis is improving with the current treatments available, they also signal that HF is a disease that continues to progress with high morbidity and mortality, and deserves the highest level of attention from cardiologists.
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